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INTRODUCTION  
Concrete is the most heavily used construction material in the world. Concrete is not a 
perfect material for construction, it has weaknesses that may limit its use in certain application. 
Despite of its high compressive strength, concrete is a brittle material with very low tensile 
strength. Thus, concrete should not generally loaded in tension, and reinforced steel must be used 
to carry tensile load. Concrete lack impact strength and toughness compared to metal [1]. There 
has been a steady increase in the use of short and randomly distributed natural fibres to reinforce 
the matrix (paste, mortar and concrete). Fibre alters the behaviour of concrete when a crack 
occurs by bridging across the cracks, and thus can provide some post-cracking toughness. Fibres 
crossing the crack guarantee a certain level of stress transfer between both faces of crack, 
providing a residual strength to the composite, whose magnitude depends on the fibre, matrix 
and fibre-matrix interface. The natural fibres are environment friendly as compared to the steel 
and synthetic fibres. Natural fibres, are low cost, and the coconut fibres are abundantly available 
in tropical regions [2]. Coconut fibres are derived from the husks of coconut fruit. They can be 
classified as the brown and white fibres. Usually in engineering application, the brown fibres 
used to reinforce different composites. It has good properties to be used as a concrete 
reinforcement material. Usually, the brown fibres are used in engineering applications to 
reinforce different composites [3].  
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LITERATURE REVIEW 
 
Fibrous Concrete 
ACI 544.1R-82 [4] defined the fibrous concrete as concrete made with hydraulic cement, 
containing fine or coarse aggregate, and discontinuous discrete fibre. To avoid the low tensile 
strength and strain capacity of plain concrete mix, the short continuous fibres can be randomly 
distributed throughout the matrix. Addition of fibre in concrete developed a better control of the 
tensile performance, tensile post-cracking and post-yield behaviours of concrete [5]. Rai and 
Joshi [6] claimed that tensile strength of fibre-reinforced concrete is improved with the addition 
of fibre compared to plain concrete. The flexural strength of CFRC increased and split strength 
also increased. Plain concrete failed once the deflection corresponding to the ultimate flexural 
strength is exceeded, however, fibre-reinforced concrete continue to sustain considerable loads 
even at deflections considerably in excess of the fracture deflection of the plain concrete. 
 The CFRC performance determined by the bond strength between the fibre and the 
concrete. Optimum performance of CFRC can be achieved if factors such as fibre’s diameter, 
embedment length, pre-treatment and the mix ratio considered seriously[7]. The embedment 
length of fibre in concrete mix can greatly influence the CFRC performance. The length of fibre 
embedded will determine the surface area of the fibre in contact with the matrix. The longer the 
fibre, the larger the contact area. Thus, the bond between fibre and matrix will be greater[8]. 
Then, the diameter of fibre also plays important role in the performance of CFRC. The coconut 
fibre with larger diameter has more tensile strength compared to thinner one. More force 
required to break the fibre. The larger diameter fibre also have greater surface area in contact 
with the matrix. This will produce more friction between fibre and the surround matrix. Thus, 
larger de-bonding force needed to overcome the force [8]. The effectiveness of fibre surface in 
contact with surrounding matrix have significant effect on the performance of CFRC. However, 
this weakness can be overcome using pre-treatment. The pre-treatment can be either physically 
or chemically [5]. Pre-treatment of fibres with alkalis can remove natural and artificial impurity 
from the fibre surface[9].According to [10], the use sodium alginate and calcium chloride 
effectively improved the ultimate tensile strength of fibres by 18%. Ali et al. [8] reported that the 
fibre tensile strength, fibre toughness and fibre–concrete bond strength can be increased by 
boiling and washing the fibre before mixing in the concrete.  
 The mix design ratio of CFRC is important to generate good workability CFRC. The 
content of fibre in the concrete mix should be optimized so that it would not affect the 
workability of fresh concrete. As reported by [5], they found that the slump of the concrete mix 
decreased as the fibre content increased. This problem caused by the presence of the fibre makes 
the concrete stiffer thus reduced the concrete workability. The water absorption by the fibre also 
can affect the performance of CFRC. This is because the fibre would absorb the water in the 
concrete. Thus, it will affect the hydration of the concrete. The water absorption by the fibre in 
the fresh concrete mix could be minimized. Coconut fibres could be pre-wetted before mixed in 
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the concrete mixtures. Else, the volume of water in concrete should taken into account the water 
absorption property of fibres in mixture design.  
 Ali et al. [11] investigated the mechanical properties of plain concrete and fibre reinforced 
concrete with different fibre volume fractions ranging from 0.5% to 2%. Steel, synthetic and jute 
and coconut fibres were used. Here, the discussion is limited to the coconut fibres reinforced 
concrete only. The cement: sand: aggregate ratio for plain concrete was 1:1.67:3.64, and the 
water cement ratio was 0.54. Coconut fibres with length of 4 cm and an average diameter of 0.4 
mm with volume fraction of 0.5%, 1%, 1.5% and 2% were added to prepare CFRC. From the 
results obtained, it can be seen that CFRC with 2% fibres give the best overall performance 
compared to other volume fractions. The compressive strength, splitting tensile strength, 
modulus of rupture and shear strength of coir fibre reinforced concrete with 2% fibres by volume 
fraction were increased up to 13.7%, 22.9%, 28.0% and 32.7%, respectively as compared to 
those of plain concrete. Their research indicated that all these properties were improved as well 
for CFRC with other fibre volume fractions of 0.5%, 1% and 1.5%. Even for CFRC with small 
fibre volume fraction of 0.5%, the corresponding properties were increased up to 1.3%, 4.9%, 
4.0% and 4.7%, respectively. 
 Hasan et al. [12] experimented in the use of coconut fibre in the production of structural 
lightweight concrete. They investigated the physical and mechanical characteristics of concrete 
produced using chopped coconut fibre composites incorporating different volume percentage of 
fibre 1.0, 3.0, 5.0 and 7.0 subjected to static load. Prism size 100 mm x 100 mm x 300 mm and 
cubes of dimension 100 mm x 100 mm x 100 mm were tested.  They found that in all cases, the 
compressive strength of the concrete decreased as the volume percentage of coconut fibres 
increased in the concrete mix. According to the test conducted, the compressive strength of plain 
concrete after 28 days curing period is 31.57 Nmm-2. However, the compressive strength of 
concrete containing 3% coconut fibre is between 18.85 Nmm-2 at curing age 28 days. 
Conventional concrete specimen fully crushed when reached ultimate failure load but specimen 
with 1% and 3% of coconut fibre did not crush when reached their ultimate failure load. This 
shows that the fibre can enhance toughness in concrete. They also found that the CFRC showed 
less number of crack development and crack width. 
 Baruah and Talukdar [13], with different fibres volume fraction ranging from 0.5% to 2%, 
performed an experiment to investigate the static properties of plain concrete (PC) and fibre 
reinforced concrete (FRC). They use the jute and coir fibres. They concluded that CFRC with 
2% fibre shows better result among all volume fractions. There are 13.7%, 22.9%, 28.0%, 32.7% 
increase in strength, splitting tensile strength, modulus of rupture using four point loud test and 
shear stress respectively as compared to PC. 
 Shikha et al. [14], evaluated of compressive strength of concrete composed of coconut 
coir fibre. The fibre used was coconut fibre (diameter of 0.29mm to 0.83mm) of length between 
6mm and 24mm. The percentage of fibre used are 1%, 2%, and 3% respectively and added into 
the concrete mix of grade 25 and 30. From the results, they found that the compressive strength 
of concrete containing fibre increased as the percentage is increased. For grade 25 concrete 
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specimen, the result for 28 days for 0%, 1%, 2% and 3% of fibre are 26.77 N/mm2, 26.44 
N/mm2, 26.85 N/mm2, and 27.46 N/mm2. For grade 30 concrete specimen, the result for 28 days 
for 0%, 1%, 2% and 3% of fibre are 30.6 N/mm2, 30.95 N/mm2, 31.14 N/mm2, and 31.27 
N/mm2. These results show that the compressive strength of concrete improved with the addition 
suitable percentage of coconut fibre. This means that the 1%, 2% and 3% of coconut fibre is an 
optimum value to be added to improve compressive strength of concrete. 
 
METHODOLOGY 
In this study, the coconut fibre of percentage 1%, 2% and 3% (by cement weight) with 
length of 1-5cm was used to investigate the compressive strength and flexural strength of 
concrete containing coconut fibre. 
 
Material Preparation 
        The materials used in this study are cement, fine aggregate, coarse aggregate, water and 
coconut fibre. These materials namely cement and aggregate followed certain standard to 
produce a good concrete mix. The following sub-sections explain each material used. 
 
• Cement 
 The cement used is a local produced Ordinary Portland Cement that conformed to [15]. 
 
• Aggregate 
 The coarse aggregate used in this study was quarry crushed coarse aggregate. The 
maximum size required in this study was 20 mm. The aggregate was washed to remove foreign 
material. The aggregate then completely dried under the sun. The aggregate assured to be dried 
in order to obtain a quality mix. The fine aggregate used in this study was sand. It was a filler 
material in a sample of concrete mix to fill up all possible voids which appear in the mix. This 
may contribute to high compressive strength in a hardened concrete. Coarse and fine aggregate 
were sieved before added into concrete mix. This was to ensure the uniformity of the particle 
size and to remove impurities in accordance to [16]. It was sieved under air dry condition.  
• Fibre Preparation 
 The preparation of coconut fibres to be used in CFRC is time-consumable. Different 
approaches have been tried to get relatively long and straight fibres without much success. For 
preparation of fibre, the coconut fibre is manually separated from unwanted waste or material. 
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The fibres then were combed using self-made nail’s comb to get a relatively long straight fibre as 
shown in Fig.1. The fibre is separated into bundles for washing purpose. Each fibre’s bundle was 
washed and twisted several times using tap water. The fibre was twisted to make the fibre rubbed 
each other outer surface to create friction between fibre that will eliminate coir dust from fibre 
surface and rough surface was also created. The fibres were washed and twisted to ensure the 
fibres were thoroughly cleaned from coir dust. Then, the fibres were soaked in hot water for 1 
hour. The fibres then were put in the pan and dried under the sun. The dried fibres then were 
combed and separated into several bundles to be cut. The dried fibres were cut into required 
length as shown in Fig.2. The cut fibres were soaked for 24 hours to be used in the next day for 
concrete mixing. 
 
 
Fig. 1. The fiber is combed to get manageable and long straight fibre 
 
 
 
Fig. 2. The fibre was cut into required length range 
 
• Specimen Preparation 
The concrete in this study was designed to achieve Grade 25 strength using DOE Method. The 
concrete cubes (100mm x 100mm x 100mm) were prepared for compression test. Total of 24 
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cube samples were prepared.  Total 12 concrete prism (100mm x 100 mm x 500mm) samples 
were also prepared for flexural test. The w/c ratio used is 0.50.The mix proportion for concrete 
samples was listed in the Table 1. 
Mixing process was carried out to ensure the cement, aggregate and water mixed well together. 
The first step of mixing involved weighing out all of the ingredient for a batch of concrete. This 
process is called batching. The mixing made by using mixing machine. The rotating drum 
equipped with internal lades designed to lift and tumble the ingredient that would result in 
uniformity distributed concrete product. Before the material was put in the mixer, all the 
equipment that used to make concrete mix had to be wet first. This to ensure the equipment 
absorbs the water from fresh concrete. After that, the mixer is turned on and the coarse aggregate 
is put in the concrete along with fine aggregate. The mixer left to rotate about 2 minutes before 
the cement is added and left for another 2 minutes. This to ensure the material was well mixed. 
Then, approximately, three quarters of the water was added, and the mixer was rotated for 2 
minutes. Then, the remaining water was added and the mixer was again rotated for 2 minutes. 
After that, for CFRC, the fibre was fed into the mixer continuously into rotating mixer to 
minimize the fibre from balling. 
 When the concrete ready, slump test was carried out to determine workability of the 
concrete. After the slump test, the concrete ready to be poured in the concrete mould. Before the 
casting, the moulds were cleaned and grease was applied to the inner part of the concrete moulds 
before the fresh concrete was added into the mould to ease the removal of the hardened 
concrete.The fresh concrete poured into the mould and compacted thoroughly using tamping bar. 
The fresh concrete poured in the prism mould and compacted using the vibrator. 
 The cast concrete were demoulded after one day from the casting date. The moulded 
samples were kept under room temperature. All samples were then soaked in the water for curing 
process. The curing process was conducted according to [17]. The curing age of the concrete in 
this research was set to be 7 days and 28 days. After the curing, the samples were then ready for 
mechanical properties test. 
 
 
Table 1: The concrete mixture proportion for the specimens based on DOE 
 
Type of 
concrete 
Cement 
(kg/m3) 
Fine 
aggregate 
(kg/m3) 
Coarse 
aggregate 
(kg/m3) 
Water 
(kg/m3) 
w/c 
ratio 
Normal 450 621 1104 225 0.50 
CFRC 450 621 1104 225 0.50 
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Testings 
The tests conducted in this study were slump test, compressive strength test and flexural 
strength tests. The following sub-section explain each test conducted. 
 
• Slump Test 
The test was conducted according to standard as stated in [18] .This test needs mould in 
cone shape with dimension of 200 mm at bottom and 100 mm at the top and 300 mm of height. 
The cone with inside surface damped was placed on a smooth, flat, non-absorb surface. 
 The cone was filled with fresh concrete in three layers where each layer took about one 
third of the volume of the cone mould. Every layer was tamped throughout its depth 25 times 
with a 16 mm diameter and 610 mm long tamping rod. When the cone was full with concrete, the 
mould was immediately removed by raising it vertically with a steady upward lift. The number 
of mm the original centre of the cone sink or settle uniformly was measured. If instead of 
slumping evenly all round, as in a true slump, one-half of the cone slides down an inclined plane, 
a shear slump was said to have taken place, and the test should be repeated. If shear slump 
persists, as may be the case with harsh mixes, this was an indication of lack of cohesion of the 
mix. Fig.3 shows different types of slump. Every slump for fresh concrete used for the samples 
recorded as shown in Fig.4. 
 
 
 
Fig 3. Type of slump for fresh concrete. Source: (Lam and Jamaludin, 2015) 
 
 
 
Fig 4. The slump of fresh concrete is taken 
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• Compressive Strength Test 
The test was conducted with universal testing machine as specified in [19] as shown in 
Fig.5. Increasing compressive load was applied on the sampling cube with size of 100 mm x 100 
mm x 100 mm until the sampling cube no longer withstood the load and thus, the maximum 
compressive load of the sampling cube was obtained.  
 
 
Fig 5.The cube under compressive load asserted by universal testing machine 
 
• Flexural Strength Test 
 
Flexural strength test defines two important parameters. The first parameter, known as 
first crack strength primarily controlled by the matrix. The second parameter was known as the 
ultimate flexural strength or the modulus of rupture (MOR), which was determined by the 
maximum load that can be attained. The test is conducted by testing on concrete rectangular 
beam samples. It was conducted following the procedures according to standard as stated in [20] 
The concrete rectangular beams with size of 100 mm x 100 mm x 500 mm were tested. The 
specimen was centred in the 3 point loading apparatus as shown in Fig.6. The span of the prism 
is set at 400 mm. While the test conducted, the development of the first crack and the cracking 
up to the failure is closely observed. When specimen fails, measurement at the display was 
recorded before the specimen failed completely and the distance between cracks to the nearest 
support is measured. 
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The formula below applied to calculate the maximum flexural strength. 
 
Modulus of Rapture, fb (N/mm2) = PL / bd3 if a > L / 3  (1) 
Modulus of Rapture, fb (N/mm2) = 3Pa / bd3if a < L / 3 (2) 
 
where, 
 P: maximum load 
 L: span of beam 
b: width of beam 
d: depth of beam 
a: position of fracture from near support 
 
 
Fig. 6. The prism under 3 point used for flexural strength test of the prism 
 
RESULT AND DISCUSSIONS 
 
• Slump Test 
Workability test is a technique to determine the performance of the fresh concrete in term 
of the easiness and homogeneity with which a freshly mixed concrete can be mixed, placed, 
compacted and finished. Fresh mixed concrete with a good workability enabled the concrete to 
be easier handled and compacted. The slump test is done for each concrete mix and recorded as 
shown in Table 2. The targeted slump is within range of 60mm-180mm. As shown in Fig.7, the 
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concrete slump decreases as the percentage of the coconut fibre increases. The slump for CFRC 
is lower compared to normal concrete. This result obtained because the amount or percentage of 
fibre in the concrete has significant influence towards concrete’s workability. The higher the 
fibre percentage in the concrete, the lower the concrete slump obtained. However, despite of 
lower slump, the CFRC is still workable. 
 
Table 2: Slump test result for each series of CFRC and normal concrete mix 
 
Concrete mix Slump (mm) 
Normal 140 
1% CFRC 70 
2% CFRC 45 
3% CFRC 25 
 
 
Fig. 7. The relationship between the slump and percentage of coconut fibre 
 
• Compressive Strength Test 
 It enabled the relationship in between the concrete strength and coconut fibre to be 
determined. The cubes used for test were cured using wet curing condition. The compressive 
strength for 7th day and 28th of the concrete cubes was taken. The 7 days and 28 days 
compressive strength test result of cube samples are tabulated as shown in Table 3 and Table 4. 
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Table 3. The compressive strength result of the concrete cubes cured 7 days 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
No. 
Type of 
sample 
Sample 
Weight 
(kg) 
Compressive 
Strength 
(MPa) 
Average 
Compressive 
strength 
(MPa) 
1 Control 
S0A-7 2.40 26.5 
28.4 S0B-7 2.39 29.1 
S0C-7 2.40 29.7 
2 
1% 
fibre 
S1A-7 2.40 37.1 
34.7 S1B-7 2.41 35.4 
S1C-7 2.40 31.5 
3 
2% 
fibre 
S2A-7 2.35 28.6 
29.5 S2B-7 2.35 30.4 
S2C-7 2.33 29.4 
4 
3% 
fibre 
S3A-7 2.30 26.1 
26.0 S3B-7 2.29 25.1 
S3C-7 2.30 26.9 
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Table 4. The compressive strength result of the concrete cubes cured 28 days 
 
No. Type of sample Sample 
Weight 
(kg) 
Compressive 
Strength 
(MPa) 
Average 
Compressive 
Strength 
(MPa) 
1 Control 
S0A-28 2.37 34.7 
36.7 S0B-28 2.39 39.7 
S0C-28 2.40 35.7 
2 1% fibre 
S1A-28 2.37 48.8 
45.1 S1B-28 2.38 43.8 
S1C-28 2.38 42.7 
3 2% fibre 
S2A-28 2.33 43.7 
43.3 S2B-28 2.30 43.3 
S2C-28 2.36 42.8 
4 3% fibre 
S3A-28 2.30 35.3 
35.3 S3B-28 2.31 35.5 
S3C-28 2.30 34.9 
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Table 5. The 28 days compressive strength difference between CFRC and normal concrete 
 
Concrete mix 
28th Days Compressive 
Strength (MPa) 
Percentage Different 
Control 36.7 - 
1% CFRC 45.1 + 22.89 % 
2% CFRC 43.3 + 1.18 % 
3% CFRC 35.3 -3.81 % 
 
Based on Figure 8, it shows that the compressive strength for the 28 days are higher than that of 
7 days for all concrete mixes. The compressive strength of the concrete sample for every 
concrete mix increased as the number of day increased. This happened because of the hydration 
process of the concrete samples. The concrete hydration process takes time and would totally 
hardened by the age of 28 days. Thus, the results of compressive strength of the 7 days samples 
would be lower than 28 days. 
 
 As shown by Fig.8, the compressive strength of the concrete samples for 7 days and 28 days 
containing 1% coconut fibre is the highest among all concrete mixes. The compressive strength 
of 1% CFRC and 2% CFRC for 7 days and 28 days are higher than the control. While, the 
compressive strength of 3% CFRC for 7 days and 28 days is the lowest among all mixes. This 
means that the addition of coconut fibre for 1% and 2% would effectively improve the 
compressive strength of CFRC. According to Table 5, the addition of 1% and 2% coconut fibre 
in CFRC increased the compressive strength by 22.89 % and 1.18% respectively. The increase 
happened because after matrix cracking under compression, the fibres will carry the load that the 
concrete sustained until cracking by the interfacial bond between the fibres and the matrix. The 
CFRC generally exhibits more resistance to cracking and toughness than the plain concrete. 
 
The plain concrete has more tendency to crack under the compression load compared to CFRC 
as shown in Fig.9. While, less crack developed on CFRC cube samples under compression load 
as shown in Fig.10. 
 However, the addition of 3% coconut fibre in CFRC decreases the compressive strength of 
CFRC by 3.81 %. The compression mechanism deals more with the hardness of materials and 
the distribution of stress throughout the whole matrix. The addition of 3% coconut fibre 
decreased the compressive strength of CFRC might due to the fact the fibre have no significant 
hardness characteristic that can deal with compression. The high percentage addition of coconut 
fibre in the mix will replace the large volume of aggregate in the concrete. The decrease in 
aggregate content in the concrete would make the sample weaker in term of compressive 
strength. In addition, high fibre content increases the fibre agglomeration in concrete, hence 
makes the concrete become porous and reduces its strength. Thus, the sample with 3% coconut 
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fibre cannot withstand the compressive force effectively compared to the control concrete, 1% 
CFRC and 2% CFRC. Thus, the higher the volume of fibre in the concrete sample, the lower the 
compressive strength of the concrete sample. 
 
 According to Table 4, the compressive strength of 1% CFRC mix for 28 days is 45.1 MPa.  
This value is the highest compared to other concrete mix which are 36.7 MPa (Control), 43.3 
MPa (2% CFRC) and 35.3 MPa (3% CFRC) for 28 days. The high compressive strength in 1% 
CFRC might due to the optimum percentage of the coconut fibre. This concluded that optimum 
percentage of the coconut fibre to be added in the concrete to optimize its compressive strength 
is 1%.  
 
 
Fig. 8. The compressive strength development for each concrete mix 
 
 
 
 
Fig. 9. The control concrete cube after the compression test. 
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Fig. 10. The CFRC concrete cube after the compression test 
 
• Flexural Strength Test 
The flexural strength results for this study obtained from the test conducted using the concrete 
prism samples subjected to 3-Point Loading Apparatus. The maximum load for each prism are 
tabulated as in Table 6. The maximum load was used to calculate the Modulus of Rupture 
(MOR). 
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Table 6. The flexural strength of CFRC and normal concrete at 28 days 
 
No. 
Type of 
sample 
Sample 
Weight 
(kg) 
Maximum 
Load (kN) 
Modulus 
Of Rupture 
(MOR) 
(N/mm2) 
Average 
Modulus Of 
Rupture 
(MOR) 
(N/mm2) 
1 Control 
P1A 12.83 7.68 3.07 
3.33 P1B 13.12 8.43 3.37 
P1C 13.25 8.91 3.56 
2 1% fibre 
P2A 12.72 10.69 4.28 
4.30 P2B 12.80 10.88 4.35 
P2C 12.70 10.71 4.28 
3 2% fibre 
P3A 12.68 11.09 4.44 
4.46 P3B 12.52 9.68 3.87 
P3C 12.55 12.69 5.08 
4 3% fibre 
P4A 11.82 11.44 4.58 
4.62 P4B 11.90 9.98 3.99 
P4C 11.71 13.24 5.30 
 
 From Fig.11, it shows that flexural strength of the concrete mix increases as the percentage 
of fibre increases. The flexural strength of the normal concrete is the lowest which is just 3.33 
N/mm2. While the concrete mix of 3% CFRC has the highest flexural strength of 4.62 N/mm2 
compared to other mix which are just 4.30 N/mm2 (1% CFRC) and 4.46 N/mm2 (2% CFRC). 
 The addition of coconut fibre causes the increases in flexural strength by 29.13%, 33.93% 
and 38.74% respectively for 1% CFRC, 2% CFRC and 3% CFRC. This significant increases 
shows that the addition of coconut fibre in the concrete would definitely increases the flexural 
strength of the concrete. The higher the percentage of coconut fibre, the higher the flexural 
strength of the concrete. 
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 Plain concrete has the lowest flexural strength among all concrete mixes. The plain 
concrete failed once the deflection corresponding to the ultimate flexural strength is exceeded as 
shown in Fig.12. However, fibre-reinforced concrete specimen continued to sustain considerable 
loads even at deflections considerably in excess of the fracture deflection of the plain concrete as 
shown in Fig.13. This happened because the fibre bridging across the cracks when crack occurs, 
which provide some post-cracking toughness. Fibres bridging the crack guarantee a certain level 
of stress transfer between both faces of crack, providing a residual strength to the concrete 
containing coconut fibre. 
 
Fig. 11. The modulus of rupture of concrete containing different content of fibre. 
 
 
 
 
Fig. 12.The control prism of concrete specimens break into two under flexural load. 
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Fig. 13.The CFRC still able to withstand deflection during flexural test using the 3-point loading 
apparatus 
 
CONCLUSIONS 
 
There are several conclusions that can be made based on the results obtained which are: 
1. Addition of coconut fibre in the concrete resulted in significant reduction of slump of the 
fresh concrete. The slump of the concrete decreased as the percentage of coconut fibre 
addition increased. This has made the handling of the concrete mix difficult.  
2. The compressive strength of CFRC decreased with the higher fiber content. However, 
CFRC can achieve high compressive strength with the appropriate fiber contents.  
Addition of coconut fibre in the samples has increased the compressive strength of the 
samples for 1% CFRC and 2% CFRC. The addition of coconut fibre by small percentage 
1% has the highest compressive strength compared to other sample. This means that the 1 
% is the optimum percentage of coconut fibre to be added in the CFRC to improve the 
performance of sample in term of compressive strength. 
3. The addition of coconut fibre in the all type of samples has caused increasing in the 
flexural strength of the samples. The addition of coconut fibre by 3% had the highest 
flexural strength compared normal concrete, 1% CFRC and 2% CFRC samples. 
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